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ABSTRACT : PURPOSE: To deepen diffusion depth without depending upon a thermal diffusion 

process for a prolonged term, and to increase breakdown strength by forming a guard ring 
in dig-in type structure. 

CONSTITUTION: A surface film 3 composed of an oxide film is shaped onto the surface of 

an N" type semiconductor, substrate 1 , the surface film 3 on guard rings 4a, 

4b, 4c is removed through etching, etc., and concentric opening windows are formed. The 

semiconductor substrate 1 is etched through the opening windows, and grooves 2a, 2b, 2c 

are shaped first. P + type impurity diffusion layers are formed to dug-in each 

groove 2a, 2b, 2c to acquire the guard rings 4a, 4b, 4c while a P + type 

impurity diffusion layer 5 is also shaped at a central section, thus forming a main junction. 

Polycrystalline silicon 6a, 6b, 6c are buried into each groove 2a, 2b, 2c, and respective 

groove 2a, 2b, 2c is filled back, thus reducing the effect of the contamination of the guard 

rings 4a, 4b, 4c by a resist, etc. 
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